Three active immature stages (larva, protonymph and deutonymph) were observed in females of Schizotetranychus bambusae but only two in males (larva and protonymph) on leaves of the moso bamboo (Phyllostaychs pubescens) in Fujian, China. Males thus completed development (6.6-6.8 days)
Introduction
The spider mite Schizotetranychus bambusae Reck (Acari: Prostigmata: Tetranychidae) is a widespread species that occurs on many bamboo species in China (Wang 1981; Lin et al. 2000) . It was a serious pest of ornamental bamboos in Shandong Province in northern China (Sun et al. 1997) . Recently, it was reported as being the major pest species on moso bamboo (Phyllostaychs pubescens) in Sichuan Province, southwest China . Three species of the genus Schizotetranychus (Acari: Tetranychidae) commonly occur on the leaves of moso bamboo in Fujian: Schizotetranychus nanjingensis Ma & Yuan, S. bambusae and S. tenuinidus Zhang & Zhang in Zhang et al. (2000) . While the latter two are found only on moso bamboo, S. bambusae has a broader host range. In addition, this species causes economic injury to moso bamboo only during spring and early summer in a big-harvest year (the year of the two-year cycle when moso bamboo changes leaves). Rarely is it found during other periods of the year, when leaves mature. Nor is this species found during a small-harvest year, when there is no change of leaves (i.e. all leaves are old leaves).
The females of Schizotetranychus bambusae spin very loose webbing, which is quite different from the tight silky webbing produced by S. najingensis . They feed all over the leaf, which is also different from the confined feeding within webnests by S. nanjingensis. S. bambusae has a much higher reproductive rate than S. nanjingensis. Sun et al. (1997) reported the development of S. bambusae at different temperatures. Liu et al. (2000) constructed a laboratory life table of this species at different temperatures. We recently observed that some aspects of its life history on moso bamboo in Fujian differ from those reported by those authors. Herein, we present new observations on various aspects of the life history of S. bambusae infesting moso bamboo in Fujian.
Material & methods

Sources of mites and bamboo leaves
Moso bamboo leaves and S. bambusae were both collected during May and June 2000 from natural forests in Shoushan, Fuzhou. Bamboo leaves with spider mites were brought back to the laboratory in black plastic bags and these were used in observations and experiments on the same day.
Experimental arenas and conditions
Petri dishes (diameter 12 cm) were used as platforms for observing mites in the laboratory (Zhang et al. 1999) . Moso bamboo leaves were placed on a piece of filter paper soaked with water in a Petri dish. Two ends of the leaves were covered with strips of wet cotton to prevent the leaves from drying out and rolling. Leaves were replaced every 5-10 days. The experiments were conducted under natural light in an airconditioned room (24-26 o C).
Development and survival
Mite eggs were individually transferred to fresh and clean bamboo leaves. Development was followed for each individual by observations at 12-hour intervals until they reached adulthood. The duration of each life stage and survival rates were recorded. The development of 23 eggs were followed at 28-30 o C and that of another 30 at 24-26 o C.
Reproduction and longevity
Newly mated female spider mites were individually transferred to fresh and clean bamboo leaves. They were then observed every 12 hours until each mite either died or escaped. The number of eggs laid each day was recorded. The sex of the progeny was assessed at nymphal stages and they were then removed. There were 15 replicates. The experiments were conducted in an air-conditioned room at 24-26 o C.
Results
Development and survival of immature stages
Three active immature stages (larva, protonymph and deutonymph) were observed in females of S. bambusae but only two in males (larva and protonymph). Each stage had a quiescent period after its active period and the two periods within each stage had similar durations (Table 1) . Males completed development faster (6.6-6.8 days) than females (8.0-9.1 days).
Immature survivals of S. bambusae on moso bamboo leaves were very high in the laboratory 24-26 o C. The survival rates for egg, larva, protonymph and deutonymph were 98.0±3.3%, 95.6±2.9%, 96.2±4.5%, 100%, respectively. Fig. 1 ). The rate of oviposition then increased rapidly and fluctuated between 1-7 eggs per day, with a daily average of 3.5 (SD=0.2) eggs during most of the oviposition period, which lasted for 8-20 days ( Fig. 1 ; Table 2 ). The oviposition rate rapidly decreased near the end of the oviposition period (Fig. 1) . Total fecundity was 50.3±12.1 (27-60) eggs per female. Adult females lived for 18.7±4.4 (11-24) days.
FIGURE 1. Number of eggs (mean, minimum and maximum) laid per day by
Schizotetranychus bambusae feeding on leaves of moso bamboo at 24-26 o C. 
Offspring sex ratio
Sexing the offspring of six parents showed the proportions of females as 0.783 (n=46), 0.735 (n=49), 0.750 (n=48), 0.745 (n=47), 0.744 (n=39), and 0.776 (n=49), respectively, or about 3 females for every male.
Discussion
One interesting result from this study is the observation of the absence of the deutonymphal stage for S. bambusae males in Fujian. Sun et al. (1997) reported deutonymphs for both males and females of S. bambusae in Shandong. Liu et al. (2000) found deutonymphs of S. bambusae in Sichuan, but did not differentiate between males and females. The cause of the absence of male deutonymphs in this species in Fujian is not known, but the same phenomenon was also observed in S. nanjingensis on moso bamboo in Fujian (Zhang et al. 1999) .
The durations of life stages showed different patterns in this study from those reported in Sun et al. (1997) and Liu et al. (2000) . For example, the egg stage was about as long as the larval and each nymphal stages in this study (about 2 days at 24-26 o C), whereas the egg stage was about twice as long as the larval and each nymphal stages in Sun et al. (1997) and Liu et al. (2000) . The egg stage is thus much longer in the Fujian population of S. bambusae than the Shan-
Periods
Pre-oviposition Oviposition Post-oviposion Durations (days) 2.1±0.4 14.3±3.7 2.1±1.8 dong and Sichuan populations as reported in Sun et el. (1997) and Liu et al. (2000) respectively. The oviposition period of S. bambusae in this study was similar to that reported in Sun et al. (1997) (i.e. about 14 days at 24-26 o C), but was slightly longer than that reported by (i.e. 11 days at 24 o C). The fecundity of S. bambusae in this study (average 50, range 27-60), however, was much greater than that reported in Sun et al. (1997) (average 28, range 15-45) and by (average 19, range 1-68). The adult longevity in this study (11-24 days) was similar to that in Sun et al. (1997) (9-21 days) at 24-26 o C. Immature survival rate was much higher in this study than in Liu et al. (2000) : 95-100% versus 72-83%. The Fujian population of S. bambusae should therefore have a greater intrinsic rate of increase than those in Sichuan and Shandong.
We observed that S. bambusae causes economic injury to moso bamboo only during spring and early summer in a big-harvest year but the mite is rarely found during other periods of the two-year cycle when all leaves are old. It seems that S. bambusae thrives only on young bamboo leaves. This was reported neither by Sun et al. (1997) nor by Liu et al. (2000) . The effect of leaf age on the development and reproduction of S. bambusae will be examined in a series of experiments to be reported in a forthcoming paper.
